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x Press on CTRL-L to go to/leave full screen view. Electric charge is quantized: A charged object has a surplus or deficit in the number of electrons relative to protons.
x e = fundamental unit of charge Q proton = +e, Q electron = −e C. Electric charge is quantized. A charged object has a surplus or deficit of the number of electrons relative to protons.
For any charged object:
Let N e be the number of electrons in an object
x Let N p be the number of protons in an object.
◮ Express n in terms of N e and N p . Electric charge is quantized. A charged object has a surplus or deficit of the number of electrons relative to protons.
◮ Express n in terms of N e and N p . The total charge of any composite object is the sum of the charges of its charged constituents: electrons and protons.
x N e electrons, each with charge −e contribute:
x N p protons, each with charge +e contribute:
Together they give a total charge: Electric Charge is Conserved: The total charge of an isolated system never changes.
For an Isolated System: Examples of electric charge conservation:
Pair production 
x When you rub a acrylic or glass rod with a paper towel or a silk cloth, the rod becomes positively charged.
◮ The cloth strips electrons off of the rod.
◮ Charges are not created or destroyed, they are separated.
◮ The deficit of electrons in the glass rod is balanced by a surplus of electrons on the cloth. ◮ The rod strips electrons off of the cloth.
◮ The surplus of electrons in the plastic rod is balanced by a deficit of electrons in the cloth. Consider a glass rod which is initially electrically neutral, and a silk cloth which initially has charge q. The glass rod is rubbed with the silk. During the process the glass rod acquires a charge Q. The silk has charge:
c. −Q. Consider a glass rod which is initially electrically neutral, and a silk cloth which initially has charge q. The glass rod is rubbed with the silk. During the process the glass rod acquires a charge Q. The silk has charge: Electric force between two charged, static objects:
This is known as Coulomb's law.
ǫ 0 is known as the permittivity of free space. Two uniformly charged spheres are fastened to frictionless pucks on an air table. The two charges satisfy Q 2 = 3Q 1 .
Which force diagram is correct?
A: When multiple charges are present, the net force on a given charge is the vector sum of the forces produced by the other charges. When multiple charges are present, the net force on a given charge is the vector sum of the forces produced by the other charges. When multiple charges are present, the net force on a given charge is the vector sum of the forces produced by the other charges. Components:
Length:
Angle wrt x-axis: Algebraic Method Coulomb's law appears to be a theory of "action at a distance."
What is the mediator of this interaction between these spacially separated objects?
A: Electromagnetic Fields. 
